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“The instrument may be furnished with a 
adapting it to any latitude; bur if it be sacra be deed caps 1 ed . 
he permanently adjusted to the proper polar elevation and the ex hens ft eae 
ated quadrant be saved: a spirit-level will be yseful to zdjuct pe ot the erate 
iostrument might he set to its proper azirauth hy the suns stadacy se eee so 
means of a declination needie; but an observation with the instrument iealf ae 4 
yncre-readily employed for this.purpose. Ascertain the trae solar tine be ity * 
a good watch and a time equation table, set the hand ef the Polar click te eure 
spond thereto, and turp the vertical pillar on its axis ontil the pes eiida pati sho 
star cntirely disappeur. The iustrement then Wil be prop ty adjus a. he selenite 
* The advantages a polar clock possesses over asun. din! ate, —ten The imlar dock 
being constantly dirocted to the same point of the eky, there is no joéalite te ise 
it cannot ve employed, whereas, in order that the indications of » isin dial, should 
he observed daring the whole day, no chstucle must exist at any fae ‘ . 4S 
dial and the places of the sue, and it therefore cannot be applied in ant Goatini 
Biuation, The polar clock is couseguently applicable in places where Fs ‘dial 
Would be of no avell; on the north side of a Mountain or of @ lofry baitdine f 
instanre. snaly It will continue to indicate the time after cunset aud bemare sane 
rise; in fact, 60 long as a ; the 
Atmosphere. Srdiy. It wil als eee non ihe 
shy. — Feast, if the clouds do-not exceed a certain density, 
“ The plane of polarization of the north pole of the ves j spnosite di 
rection to that of the hand of a-wateh ; it is cote ck eilent therein ne be 
hours graduated on the lower semicircle, for the figures will then be rend ntl sit 
direct order, whe: eas thoy would be read backwards on an upper semicircle In the 
uthern homisphere the upper semicircle should be employed, for the plane of 
polarization of ily h pole of the sky changes in the sam direction a6 the ha a 
Gf a wateh. If both te upper and lower sem tercies be graduated, the sance j sire 
jucnt will serve equally for bet hemispheres” * Cpa nee: 
Several other forms of the polar clock were thon des 


description of one a then), which, ¢ 
ae the Nar beautifully illustrates tse 
48 plate of glass twenty-five films cf s¢ of eousl thickness ave arrange 
at equal distances radially in a semicircle; they ure placed so et che lin binede 
incipal sections of the films shall correspond with the radii respective ty ; 
Fes corresponding to the hours ore pai Shove each iim is regular order. 
¢ Ofglass is acs we fae co that its pluue is Inclined tu the horizon ¢ 
Complement of the polar clove i the light passiug perpendicularly throvzh this 
plate talls 4 the polarizing a 6° 45'on a reflector of black glazs, which is inclined 
18° 13" to the horizon. This apparatus being properly adjusted, that is so iat, the 
flass dial-plate shall be perpendicular to the polar axis of the earth, the followi 
will be the effects when presented towards an unclouded sky, At all times of the 
dav the radii will appear of various shades of two complementary colours, which es 
Will assume to be red and grece, and the hour is indicated by the figure pit j 
opposite the radius which contains the most red; the half-hour Js indioated by the 


tibed; the follow ng is a 
seb Securate ip its indwations 
ciple. 


On rendering the Elecirie Telegraph subservient to Meteorgloci 
y P Zz 
: By Joux Barr, MRLA, pa Ss 


What is popularly termed the w i i 
hi cather is a general expression for the phssical 
condition of the atmosphere with reference to heat, pressure, moisture, and the = 
city and direction of its motion. Two classes of causes determine these conditions 


ing it, Ly virtue of which a disturbance of equilib: int is ray i 
propagated in all directions, In common language this Senpieued by sayieg th 


ae 


sears, 
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the direction of the wind is gt once the cause and the indication of changes of the 
weather. ‘ However far we tay De froin a general solution of the problem of rtmo- 
spheric disturbances, Metenrojozists have made considerable progress in tracing the 
connection between successive states Of the Weather, owing to the mutual influence 
of contiguous portions of the aumosphere. These cases have been studied & poyferiori, 
comparing the known resyjtg with obser ations extending over considerable areas. 


Now that we have the means of receiving information in an indefnitely short space 
of 


e by the Electric Telexraph, these problems, under favourable ef mstarces, 
be studied @ priori, Ty, London we may receive instantaneous intellicence of 
np of the sitmousphere, 88 19 the five whove-mevtioned elements, from 
iy ail the extremities of Great Britain, With « delay of about four hours we 
can have similar intelligence from the western part of Ireland, end with « atill 
shorter delay our communications muy extend to the centre of France, the banks of 
the Rhine, and even to the frontiers of Hupgarr and Poland. 

Ide not pretend to say that with such clement for calculation we should at once 
be enabled te predict changes jn the weather with absolute certainty. It wonld re- 
quire some time to eliminate the action of eecidental und local causes at particular 
stations; but there is no reason to de 
thus arrived at would possess a high dezree of probai tity. The ordinary rate at 
whicb atmospheric disturbances are propagated does not seem to excoed twenty miles 
per hour: so that with a circle of stations extending abut 500 miles in cach direc- 
tien, we shoukl im almost all cases be enabled to calculate on the State of the wea- 
ther for twenty-four hours in advance. 


Description of @ New Instrument for observing the Apparent Positions of 
Mevors, By the Rev. J, Cartis, WA. ERS, Phonian Profissor of 
Astronomy at the University of Cambridge (in a Letter to the Assistant 
General Secretary), : 

Having had occasion to make tse of observations of curoral arches and corone, 
and other meteoric phaomena, J have seen the desizableness of noting the posi- 
tiens by Instrnmestal means, rather than trusting to vague estimation and reference 
to stars. Accordingly 1] have kad a brass instrument constructed for me by Mr. 
Simms, Fleet Street, London, which may possibly answer this purpose in some 
degree. I propose to call it a Meteoroseope. It is in principle an altitude and 
azimoth instrument, in the form of a theodolite, haviag o horizontal circle graduated 
froma 6° to 560°, and a vertical are graduated from 0° to 126°, each about 4 inches 
in radius. The vertical arc is readiiy moveable about a vertical axis passing through 
the centre of the horizontal circle, and instead of having a telescope, which would 
be inapplicable to the class of observations proposed to be taken, it carries a bar 
18 jones long, having a small rectangular plate at each end. One of these plates 
ig perforated by a circular hole one-sisth of an inch in diameter, through which the 
object is viewed, and the other has its edges vertical and horizontal, the observation 
of altitude being made by bringing the horizontal edge, and the observation of azi« 
muth by bringing the vertical edge, to bisect the object, Both observations are 
made at the same time by placing the angular point in apparent coincidence with the 
object. The eyeiet-hole should not be less than the pupil of the e when dilated, 
that there may be as little loss of light ns possible. No parallax of serious amount 
will arise from the size of the hole, as it ix always easr to judge when the centre of 
the pupil and that of the hole are nearly coincident. The bar is moveable about a 
horizontal axis passing through the centre, and perpendicular to the plane of 
the vertical arc, and is carried by a radius so that the direction of its length is a 
tangent tothe arc. The direction of the radius is somewhat oblique to that of the 
bar, in order that the line of collimation may pass the zenith about 20° when the 
radius is brought to a borizontal position. For the same reason the centre of mo- 
tion of the bar is elevated about an inch and a half above the plane of the azimuth 
circle. For the purpose of viewing conveniently an object near the zenith, the 
plate at the eye-end of 4 bar has a email silvered glass reflector inclined at an 
angle of 45° to the plane of the plate, and adjustible by a screw. The object is seen 
by reflexion in a direction perpendicular to the line of collimation, through another 
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given time, proportional to the square of the intensity of the current, For, whats 
ever be the actual source of the galvanism, an equivalent current might be produced 
by the motion of a magnetic body in the neighbourhood of the closed wire, If now, 
other circumstances remaining the same, the intensity of the magnetis:a in the in- 
Gneacing body be altered is any ratio, the intensity of the induced current must be 
proportionately changed; hence the amount of work Spent in the motion, as it de- 
pends on the mutual influence of the magnct and the induced current, is altered in 
the duplicate ratio of that in which the current is altered ; and therefore the amount 
of mechanical effcet lost ia the wire, being equivalent to the work spent in the mo- 
tien, must be proportional to the square of the intensity of the current. Ilence if é 
denote the intensity of a current existing in a closed conductor, the amount of work 
Jost by its existence for an interval of time df, so small that the intensity of the curs 
rent remains sensibly constant during it, will be &. i. dt; where & is a certain con- 
stant depending on the resistance of the complete wire, 

Let us now suppose this current to be actually produced by induction in the wire, 
under the influence of a magnetic body in a state of reiative motion. The entire 
mutual force between the maguetic and the galvanic wire mer, according to Am- 
ptre’s theory, be expressed by means of the differentia! coefficients of a certain 
“force function.” This function, which may be denoted by U, will be a quantity 
depending solely on the form and position of the wire at any instant, and on the 
maznetism of the influencing body. During the very smal! time dé, let U'change 
from U to U+dU, by the relative motion which takes piace during that interval. 
Thee # dU will be the amount of work spent in Sustaining the motion; but the 
mechanical cfect lost in the wire during the same interval is equal to k # df; and 
therefore we must have 

idU=kF dt, 


Hence, dividing both members by ki d/, we deduce 
1 dU 


ae Mar 7 

which expresses the theorem of Neumann, the subject of the present com:munica- 
tion, We may enunciate the result in general language thus :— 

_ When a current is induced in a closed wire by a magnet ip relative motion, the 
intensity of the current produced is proportional to the actual rate of variation of 
the “force function'’ by the differential coeficients of which the routral action 
between the magnet end the wire would be represented if the intensity of the cur- 
rent in the wire were uaity. 


On a@ means of determining the apparent Solar Time by the Diurnal Changes 
of Ge Plane of Pularization at the North Pole of the Shy. By Vrofessor 
Wiratstong, F.RS. 

“é short time after the important discovery by Malus of the polarization of light 
by retlexion, it was ascertained by Arago that the light reflected from different parts 
of the sky was polarized. The observation was made in clear weather wit) the nid 
of a thin film of mica and a prism of Iceland spar; be saw that the two images 
prejected on the sky were in general of dissimilar colours, which appeare’ to vary 
‘a intensity with the hour of the day and with the position, in relation to the sun, 
of the part of the sky from which the rays fell upon the film. The first atternpt to 
assign a Jaw to the phepomena of atmospheric polarization was made by Professor 
Quetelet of Brussels in 1825 in the following terms :— Ifthe observer consider him- 
self as placed in the centre of a sphere of which the sun occupies one of the pules 
the polarization is at its maximum. at the different points of the equator of this sphere, 
anid govs on diminishing in the ratio of the rquares of the sine unto the poles where 
it in at zero.’ This Jaw would be true did the reflected light proceeding som the 
part of the sky regarded nrise solely fram the disect light of the sun sent to that part; 
but other secondary reflexions occur which complicate the result and give rise to 
the neutral points sinc. discovered by Arago, Babinet and Brewster. But for the 
purpose of explaining the principle of the instrument now submitted to the exemina- 
Hon of the Section, we need not take into consideration the intensity of the poler- 
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ization of the part of the sky to which it is directed; the plane of polarization for 
the time being is the only thing we need concern ourselves about, and a very simple 
expression, stated first I believe by M. Babinet, defines the position of this plane 
for any given point of the sky; itis this: ‘Por a given point of the atmosphere 
the plane of pularization of the portion of polarized light which it sends to the eye 
coincides with the plane which passes through this point, the eye of the observer 
and the syn.’ The truth of this jaw may be easily demonstrated without any 
refined apparatus in the following manner :—Let the observer be provided with a 
Nicol’s prism and a plate of Iecland Spar cut perpendicularly to the axis, aud stand 
with bis back towards the sun; keeping the diagonal of the prism always in the 
same vertical plane, let him direct it successively toevery point of the sky within 
that plane; the intensity of the polarization indicated by the brightness of the 
eoured jr will vary very considerably at these different points, but the plane 
of polarization indicated by the upright position of the black or white cross, as ue 
ease may be, will romain unchanged. 1 Jeave out of consideration for the present 
the inversion of the plane of polarization observed occasionaily near the horizon 
below the neatral point. 

“If we direct our analysing apparatus to the zenith during the whole day, the 
chanze in the plane of polarization of that point of the sky will correspond with the 
azimuths of Sie sun, Let us now turn our attention to the north pole of the sky: 
as the sun in its apparent daily course moves equably in a circle round this pole, it 
is obvious that the planes of polarization at the point in question change exactly as 
the position of the hour-cireles do, The position of the plane of polarization of the 
north pole of the sky will at any period of the day therefore indicate the apparent 
or true solar time. The’point of intersection of the hour-cireles, or the north pole 
of the'shy, corresponds on only two days of the year with the maximum intensity 
of polariza these days are the equinoxes; on all other days the points of max~ 
imtm polarization of the respective hour-circles describe a circle round the point of 
intersection; but the angular distance thereof, which is greatest at the solstices, 
Lever excevding 23° 26’, the polarization hes aiways sufficient intensity to exhibit 
brilliant colours in films of selenite, &e. ‘ 2 

« These points being premised, I proceed to describe the new instrument, which J 
have called the Poiar Clock or Dial. It is thes constructed. At the extremity of a 
vertical pillar ts fixed, within « brass ring, a glass disc, so inclined that its plane is 
dicular to the polur asie of the earth. On the lower haif of this dise isa 
micirele divided into twelve parts (each of which is again subdivided 
n parts), and agaist the divisions the hours of the day are marked, 
neing and terminating with vi. Within the fixed brass ring containing the 
giass dial-plate, the broad end of n conical tube.is so fitted that it freely moves round 
its own aris; this broad end is closed by another glass disc, in the centre of which 
is a small star or other figure, formed of thin filme of selenite, exhibiting wheo 
«samined with polarized light strongly contrasting colours; and « hand is painted 
in euch.a position as to be a prolongation of one of the principal sections of the 
crystalline films, At the smaller end of the conical tube a Nicol’s prism ** fixed so 
that either of its dingonals shail be 45° from the principal section of the selenite 
films. The instrument being so fixed that the axis of the conical tube shall coincide 
with the polar axis of the earth, and the eye of the observer being placed to the 
Nicoi’s prism, it will be remarked that the selenite star will in general be tichly 
coloured, Sot ns the tube is turned on its axis the colours will vary in intensity, and 
in two positions will entirely disappear. Tn one of these positions ssglei eg stated 
disc in the centre of the star will be a certain colour (red for instance), while in the 

i it wi ibit th slementary colour. This effect is obtained by 
other position it will exhibit the comp ry u nM 
placing the principal section of the small central disc 224° from that of the other 
films of aclonite which form the star. The rule to ascertain the time by ap instru- 
roent is as follows: the tube must be heli yng he oapet id bc saya’ 

a a alte alt wi re dis ; 
until the coloured star entirely cieappene hour. fhe accuracy with which the solar 


i vill then point accurately to Y 
poke eee oe indicated by this ies will depend on the exactoess with which the 
plane of ‘polarizution cau be determined ; one degree of change 0 the plane corre- 


sponds with four minutes of solar time. 
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